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HIGH DYNAMIC RANGE AND WIDE
COLOUR GAMUT COMFORT
MEASUREMENT AND FEEDBACK

CROSS-REFERENCE TO RELATED
APPLICATION(S)

Pursuant to 35 U.S.C. § 119(e), this application claims the
benefit of U.S. Provisional Patent Application Ser. No.
62/899,090, filed on Sep. 11, 2019, the contents of which are

hereby incorporated by reference herein in their entirety.

BACKGROUND

High-dynamic-range imaging (HDRI) 1s a technique used
in 1maging and/or photography to reproduce a greater
dynamic range of luminosity (or brightness) than 1s possible
using standard dynamic range imaging or photographic
techniques. Wide Colour Gamut (WCG) mmaging and/or
photography techniques are used to reproduce a larger
palette. Accordingly, HDR/WCG content, including HDR
video content, 1s better able to present a range of luminance
and saturation similar to what 1s experienced through the
human visual system. The human visual system 1s constantly
able to adjust and/or adapt to a broad range of chromaticity
and luminance that 1s present 1n 1ts surrounding environ-
ment. The mnformation sensed by the eye 1s interpreted so
that a viewer 1s able to see 1 a wide range of lighting
conditions.

Because HDR and WCG techniques can reproduce a
greater dynamic range of colour volume (HDR+WCG),
HDR/WCG video 1s suitable for capturing an image or a
scene featuring bright objects and more saturated colours
(e.g., bright lights and very colourful scenes) as well as
considerably less bright objects while including increased
detail (e.g., dark background regions). Conventional display
devices (e.g., conventional televisions) are not configured to
display the range of luminosity or chromaticity that can be
captured by HDR and WCG video. However, devices that
are so configured have become commercially available. The
capabilities of these devices will be improving even more 1n
the near future. Such devices may be configured to repro-
duce a range that 1s, e.g., 10 times as large compared to
conventional display devices.

SUMMARY

With respect to various embodiments disclosed herein,
techniques are described for improving presentation of HDR
and WCG content on display devices. Viewing such content
may cause discomiort, when the content features, e.g., large
objects, that are uncomiortably bright or very saturated.
Aspects of this disclosure are directed to reduce the likeli-
hood of such occurrences. Accordingly, the content viewer’s
comiort may be improved.

According to at least one embodiment, a method for
processing video content 1s disclosed. The method includes:
receiving the video content; identifying a portion of the
video content based on one or more of a plurality of factors
including colour, raster percentage, brightness, and temporal
factors; and providing an indicator that facilitates visual
recognition ol the identified portion of the video content.

According to at least one embodiment, a machine-read-
able non-transitory medium has stored thereon machine-
executable instructions for processing video content. The
instructions include: receiving the video content; identifying
a portion of the video content based on one or more of a
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2

plurality of factors, the plurality of factors including colour,
raster percentage, brightness, and temporal factors; and
providing an indicator that facilitates visual recognition of
the 1dentified portion of the video content.

According to at least one embodiment, a system {for
facilitating processing of video content includes one or more
controllers configured to: receive the video content; identily
a portion of the video content based on one or more of a
plurality of factors, the plurality of factors including colour,
raster percentage, brightness, and temporal factors; and
provide an indicator that facilitates visual recognition of the
identified portion of the video content.

BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing
executed 1n color. Copies of this patent or patent application
publication with color drawing(s) will be provided by the
Oflice upon request and payment of the necessary fee.

The above and other aspects and features of the present
disclosure will become more apparent upon consideration of
the following description of embodiments, taken 1n conjunc-
tion with the accompanying drawing figures.

FIG. 1 illustrates a display screen displaying content.

FIG. 2 illustrates an example of a zebra pattern.

FIG. 3 1illustrates examples of objects of various colours
and sizes.

FIG. 4 1llustrates a flowchart of a method for processing
video content according to at least one embodiment.

FIG. 5 1s an illustration of a computing environment
according to at least one embodiment.

FIG. 6 1s a block diagram of a device according to at least
one embodiment.

DETAILED DESCRIPTION

In the following detailed description, reference 1s made to
the accompanying drawing figures which form a part hereof,
and which show by way of illustration specific embodiments
of the present invention. It 1s to be understood by those of
ordinary skill 1n this technological field that other embodi-
ments may be utilized, and that structural, as well as
procedural, changes may be made without departing from
the scope of the present invention. Wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or similar parts.

A nit 1s an example of a measurement umt of luminance,
or the intensity of visible light, where one nit 1s equal to one
candela per square meter. Televisions (or display devices)
employing cathode-ray tube (CRT) technology are designed
to produce (or display) approximately 100 nits. Recent
televisions (e.g., televisions employing backlit liquid-crystal
display (LCD) technology), OLED are designed to produce
about 400 to 4000 nits. However, this reproduction may be
based merely on stretching (or scaling up) SDR source video
that was originally designed to be displayed at around 100
nits and therefore only uses a minimal portion of the
display’s capabilities 1 peak brightness. As such, these
standard dynamic range (SDR) video displays are unable to
display the level of detail associated with HDR/WCG video.

Even more recent display devices can display higher
levels of detail. Such devices are designed to produce
typically between 500 to 4000 mts. Further, it 1s expected
that display devices of the future will be able to produce
greater than 4000 mts (e.g., up to 10,000 nits using the
perceptual quantization (PQ) transfer function). Such
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devices will be able to display more of the dynamic range
that 1s captured by HDR/WCG video.

Aspects of this disclosure are directed to providing one or
more indicators to producers of HDR content (e.g., video
prolessionals who capture or process HDR/WCG content).
The indicators indicate the presence of content that may be
uncomiortably bright for at least a subset of viewers. The
indicators may be provided concurrent with the capturing of
the content.

According to at least one embodiment, the indicators may
be provided according to procedures following rules by the
Federal Communications Commission (FCC) or other gov-
ernmental agencies requiring commercials to have the same
average volume as the programs they accompany. For
example, some rules are set forth 1n the Commercial Adver-
tisement Loudness Mitigation (CALM) Act, which guards
against the broadcast of television commercials that seem
louder than accompanying programming. Various embodi-
ments of this disclosure enable media providers to guard
against the display of HDR/WCG content that may be too
“loud” (e.g., uncomiortably bright and/or saturated) for
SOMeE VIEWers.

According to at least one embodiment, an indicator 1s
provided 1n response to 1dentifying a particular portion of
HDR/WCG content that may be of concern. This 1dentifi-
cation may be based on one or more of multiple factors.
Such factors include colour, raster percentage, brightness,
and temporal factors.

Colour—the human visual system typically views certain
colours perceptually as being more uncomiortable (e.g.,
physiologically uncomfortable) to view compared to other
colours when too bright or saturated. For example, certain
colours (e.g., white (all primaries), vellow (a compound
colour), green and red) may typically be more uncomiort-
able to view than other colours (e.g., blue). Accordingly,
displayed objects that are of a colour among the former
group (e.g., white, yellow, green and red) may tend to cause
a greater degree of discomiort as the brightness level of the
object increases. By way of example, a red object that 1s
displayed at a particular brightness level (e.g., HDR/WCG
100% Red) might be perceived as being more uncomiortable
(or more offensively bright) to view than a blue object that
1s displayed at the same level. For example, 1t may be more
likely that such a red object (as opposed to such a blue
object) causes a viewer to squint uncomiortably. Although
examples of colours have been described by way of example
with respect to groups, 1t 1s understood that these and other
colours may be further defined.

For example, how diflerent colours may be perceived will
be described with reterence to FIG. 3, which illustrates
examples ol objects of various colours.

FIG. 3 illustrates a red circle 302, a green circle 304, a
blue circle 306 and a magenta circle 308. Relative to the blue
circle 306, the red circle 302 may be more uncomiortable to
view. For example, relative to the blue circle 306, 1t may be
more uncomfiortable to view the red circle 302 over a
particular period of time.

Similarly, relative to the blue circle 306, the green circle
304 and the magenta circle 308 may be more uncomiortable
to view. Magenta may be perceived as being more “oflen-
sive” than blue because the colour magenta may be created
by a combination of colours that include not only blue, but
also red.

As such, a portion of HDR/WCG content may be 1den-
tified as being of concern based, at least in part, on the
portion triggering display of one or more objects of a colour
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in a first group of colours (e.g., white, yellow, green and red)
as opposed to a second group of colours (e.g., blue).

Raster percentage—the human visual system typically
views an object that 1s of at least a particular size as
attracting more attention than an object of a lesser size. By
way of example, a first object that 1s displayed at a particular
brightness level (e.g., 900 mits white) and that occupies more
than a threshold number of pixels might be perceived as
being more uncomiortable to view (e.g., uncomiortably
bright) than a second object that 1s displayed at the same
brightness level but occupies a number of pixels that 1s
smaller than the threshold number of pixels. In an aspect, the
occupied pixels may be a group of adjacent pixels at which
a particular object 1s displayed. The raster percentage may
be the percentage of the raster that 1s formed by the occupied
pixels. In this situation, the second object might be per-
ceived as a highlight that 1s of interest, rather than as an
uncomiortable annoyance.

For example, a displayed object having a size that equals
or exceeds a raster percentage (e.g., an object occupying at
least a threshold percentage of the display screen) may tend
to attract more attention than a displayed object having a
smaller size. If such an object 1s displayed at a particular
brightness level (e.g., 900 nits white), then it may be more
likely that viewer discomifort 1s triggered. By way of
example, for a display device having a screen not larger than
65 1inches 1n diameter, the threshold percentage may be 15%,
50%, or 60% of the size of the display screen. It 1s under-
stood that a display device having a screen that 1s larger than
65 1inches may have a diflerent percentage threshold(s). In
other words, the percentage threshold may be a function of
the physical screen size. In addition, 1t 1s understood that the
percentage threshold(s) may vary based on the particular

standard(s) used for capturing the video.

For example, how diflerent sizes of same-coloured
objects may be perceived will be described with reference to
FIG. 3, which illustrates examples of objects of various
colours and sizes.

In addition to illustrating the red circle 302, the green
circle 304 and the magenta circle 308, FIG. 3 illustrates a red
circle 312, a green circle 314, a blue circle 316 and a
magenta circle 318. As illustrated in FIG. 3, the sizes of the
red circle 302, the green circle 304, the blue circle 306 and
the magenta circle 308 are significantly larger than the
respective sizes of the red circle 312, the green circle 314,
the blue circle 316 and the magenta circle 318. Therefore, 1T
displayed on a given display screen, the red circle 302, the
green circle 304 and the magenta circle 308 would occupy
a higher raster percentage than the red circle 312, the green
circle 314, the blue circle 316 and the magenta circle 318,
respectively.

Although the colours of particular pairs of circles 1n FIG.
3 are identical (e.g., the colour of the circle 314 and the
colour of the circle 304 are identical), the larger circles 1n
cach pair may be more uncomiortable to view. However, this
may not pertain to colours (e.g., blue) that do not tend to be
uncomiortable to view (e.g., see blue circle 306, which may
be much less likely to cause discomiort to the human visual
system, relative to blue circle 316).

For example, relative to the green circle 314, the green
circle 304 may be more uncomiortable to view. Although the
colour of the circle 314 and that of the circle 304 are
identical, perception of the larger circle 304 may be signifi-
cantly different from perception of the smaller circle 314 due
to the diflerence 1n size.

Similarly, relative to the red circle 312 and the magenta
circle 318, the red circle 302 and the magenta circle 308,
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respectively, may be more uncomiortable to view. Again, the
potential differences 1n perception may be due to the corre-
sponding diflerences 1n size between same-coloured circles.

It 1s appreciated that, when displayed at HDR levels of
brightness, the potential differences 1n perception (e.g., with

respect to same-coloured objects of different sizes) may be
even more extreme.

As such, a particular portion of HDR/WCG content may
be 1dentified as being of concern based, at least in part, on
the portion triggering display of one or more objects that are
ol a particular raster percentage or larger.

Brightness level-—objects that are displayed at a bright-
ness level that 1s at or above a brightness threshold may be
perceived as an object causing discomifort to the human
visual system. For example, the threshold level may be 500
nits or some other value depending on size, colour, and/or
temporal values.

Temporal aspects—objects that are displayed for longer
than a threshold duration of time may be perceived as an
annoyance. By way of example, an object that 1s displayed
at a brightness level (e.g., 900 nits) for over a threshold
duration might be perceived as being more uncomiortable to
view (e.g., uncomiortably bright) than another object that 1s
displayed at the same brightness level but for a shorter
duration that 1s less than the threshold duration. In this
situation, the intentional display of the latter object might be
desired, for example, to trigger a particular emotional
response and, accordingly, might be perceived as a highlight
that 1s of interest, rather than as an uncomifortable annoy-
ance.

As described earlier, the identification of a portion of
HDR/WCG content that may be of concern, may be based
on one or more of multiple factors, including colour, raster
percentage, brightness, and temporal factors. According to
one or more further embodiments, the 1dentification may be
based on some combination of two of more of such factors.
By way of example, 1 a portion includes display of a
white-coloured object that occupies at least a particular
percentage of the display screen and that 1s displayed at a
brightness level that 1s at or above a particular threshold,
then the portion 1s 1dentified as being of concern. In some
instances, different colours (or groups of colours) may be
associated with different brightness level thresholds for
determining when an object should be classified as being of
concern.

Upon making such an identification, an indicator may be
provided to inform a user that the identification has been
made.

According to various embodiments, the indicator may be
directed to a user associated with the production or capturing
of HDR/WCG content (e.g., a cameraperson, a video engi-
neer, etc.). In a first example, the indicator may be a pattern
that 1s overlaid on top of the portion of the image of concern,
where the pattern overlay 1s shown on the display of a
capture device (e.g., a video camera) during film or televi-
sion production. According to various embodiments, the
indicator may be directed to a user associated with the
post-production or transmission (€.g., wireless transmission,
broadcast transmission, etc.) of HDR/WCG content. In a
second example, the indicator may be a pattern overlaid on
top of the portion of the image within a display of a video
editing room.

Once the user 1s made aware of the potential 1ssue, then
the user may take steps to address the issue. In the first
example, a cameraperson may make one or more equipment
adjustments to adjust (e.g., lower) a brightness level for
capturing the underlying object that 1s at 1ssue. In the second
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example, a quality-control transmission engineer may make
one or more processing adjustments to achieve a similar
result at a post-production stage.

As discussed, the indicator may take the form of a visual
indicator. For example, according to at least one embodi-
ment, the indicator 1s provided in the form of a wvisual
overlay that coincides with the portion of the content that 1s
at 1ssue. With reference to FIG. 1, a display screen 100
displays HDR/WCG content. For example, the display
screen 100 may be monitored by a cameraperson while
capturing HDR/WCG content.

As the HDR/WCG content 1s captured (e.g., concurrent
with the capturing of the HDR/WCG content), a portion of
the content may be identified as being of concern. As
described earlier, the 1dentification may be based on one or
more of multiple factors, including colour, raster percentage,
brightness, and temporal factors. By way of example, a
portion 1s 1dentified 1n response to the portion including (or
causing) display of a white-coloured object that occupies at
least a threshold percentage of the display screen and that 1s
displayed at a brightness level that 1s at or above a threshold.
With continued reference to FIG. 1, a visual indicator 102 1s
provided at the display screen 100. The location of the visual
indicator 102 coincides with the portion of the content that
1s 1dentified. For example, the visual indicator 102 may be
superimposed on the portion of the content that 1s 1dentified.

Although the visual overlay 102 1s illustrated 1n FIG. 1 as
a patterned rectangle, 1t 1s understood that the visual overlay
102 may take other forms. For example, the visual overlay
102 may have a shape other than a rectangular shape, such
as a shape similar to the shape of the content that is
identified. For example, the visual overlay 102 may have
other patterns. According to at least one embodiment, such
patterns may exclude a zebra pattern 200 such as that which
1s 1illustrated 1n FIG. 2. In this manner, the pattern of the
visual overlay 102, which may eflectively identily existence
ol a perceptual 1ssue, 1s more readily distinguishable from a
zebra pattern, which 1s conventionally used to identily
existence of a technical 1ssue (e.g., clipping).

In conventional camera systems, an overlay having a
zebra pattern (e.g., zebra pattern 200 of FIG. 2) 1s often used
as a technical marker. For example, such an overlay may be
used to 1dentify regions that are overexposed and/or regions
where a particular technical limit (e.g., a broadcast-related
standard) 1s reached or exceeded. To more strongly distin-
guish the appearance of the visual overlay 102 from an
overlay that identifies a technical 1ssue (as opposed to a
perceptual 1ssue), the visual overlay 102 may have a pattern
that 1s noticeably diflerent from a zebra pattern.

As another example, the visual overlay 102 may take the
form of a logo that 1s superimposed over the portion of the
content that 1s 1identified. As yet another example, the visual
overlay 102 may be presented as a modified (or further
processed) version of the identified portion. For example, 1
the portion includes display of a red-coloured object that
may be uncomifortably bright, the visual overlay 102 may be
presented as a red object having a reduced (or attenuated)
brightness.

Upon recognizing the indicator (e.g., visual overlay 102),
the user (e.g., the cameraperson momtoring the display
screen 100 while capturing HDR/WCG content) may per-
form steps to address the underlying 1ssue.

According to at least one embodiment, a method for
processing video content includes: recerving the video con-
tent; 1dentifying a portion of the video content based on one
or more of a plurality of factors, the plurality of factors
including colour, raster percentage, brightness, and a tem-
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poral factor; and providing an indicator that facilitates visual
recognition of the identified portion of the video content.

According to at least one further embodiment, 1dentiiying
the portion of the video content includes: determining a
colour associated with an object displayed 1n the portion of
the video content; determining a raster percentage corre-
sponding to the displayed object; determiming a brightness
threshold associated with the determined colour and the
determined raster percentage of the portion of the video
content; and measuring the brightness level of the video
content. Providing the indicator includes: determining to
generate the indicator for the portion of the video content
based on the measured brightness level of the video content
as compared to the determined brightness threshold, the
determined colour, and the determined raster percentage;
and generating the indicator to have a size suilicient to
overlay the portion of the video content.

According to at least one further embodiment, 1dentiiying
the portion of the video content includes: determining a
colour associated with an object displayed 1n the portion of
the video content; 1dentitying a colour group to which the
determined colour corresponds; determining a raster per-
centage corresponding to the displayed object; determining
a brightness threshold associated with the i1dentified colour
group and the determined raster percentage of the portion of
the video content; and measuring the brightness level of the
video content. Providing the indicator includes: determining,
to generate the indicator for the portion of the video content
based on the measured brightness level of the video content
as compared to the determined brightness threshold, the
determined colour group, and the determined raster percent-
age; and generating the indicator to have a size suflicient to
overlay the portion of the video content.

According to least one further embodiment, 1dentiiying
the portion of the video content includes: determining a
colour associated with an object displayed 1n the portion of
the video content; determining a raster percentage corre-
sponding to the displayed object; determinming a brightness
threshold associated with the determined colour and the
determined raster percentage of the portion of the video
content; measuring the brightness level of the video content;
determining a duration for which the portion of the video
content 1s to be displayed; and determining a duration
threshold based on at least one of the determined colour, the
determined raster percentage, or the measured brightness
level. Providing the indicator includes: determining to gen-
erate the indicator for the portion of the video content based
on the measured brightness level of the video content as
compared to the determined brightness threshold, the deter-
mined colour, the determined raster percentage, the deter-
mined duration, and the determined duration threshold; and
generating the indicator to have a size suflicient to overlay
the portion of the video content.

According to at least one turther embodiment, identifying
the portion of the video content includes: determining a
colour associated with an object displayed 1n the portion of
the video content; 1dentifying a colour group to which the
determined colour corresponds; determining a raster per-
centage corresponding to the displayed object; determining
a brightness threshold associated with the i1dentified colour
group and the determined raster percentage of the portion of
video content; measuring the brightness level of the video
content; determining a duration for which the portion of the
video content 1s to be displayed; and determining a duration
threshold based on at least one of the determined colour
group, the determined raster percentage, and the measured
brightness level. Providing the indicator further includes:
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determining to generate the indicator for the portion of the
video content based on the measured brightness level of the
video content as compared to the determined brightness
threshold, the determined colour group, the determined
raster percentage, the determined duration, and the deter-
mined duration threshold; and generating the indicator to
have a size suflicient to overlay the portion of the video
content.

According to at least one further embodiment, the method
turther includes generating a recommendation for the por-
tion of the video content, the recommendation indicating at
least one adjustment to a colour, raster percentage, bright-
ness level, or the temporal factor associated with the portion
of the video content, wherein the recommendation enables a
user to adjust the portion of the video content so that the
portion 1s within acceptable video parameters and regula-
tions; and providing the generated recommendation to the
user.

FIG. 4 1s a flowchart of a method 400 for processing video
content according to at least one embodiment.

At block 402, video content 1s received. For example,
where the video content may include HDR/WCG video
content that 1s produced by a capture device (e.g., a video
camera).

At block 404, a portion of the video content 1s 1dentified
based on one or more factors. Such factors include colour,
raster percentage, brightness, and/or a temporal factor.

According to a further embodiment, identifying the por-
tion of the video content includes: determining a colour
associated with an object displayed in the portion of the
video content; determining a raster percentage correspond-
ing to the displayed object; determining a brightness thresh-
old associated with the determined colour and the deter-
mined raster percentage of the portion of the video content;
and measuring the brightness level of the video content.

According to a further embodiment, 1dentitying the por-
tion of the video content includes: determining a colour
associated with an object displayed in the portion of the
video content; identifying a colour group to which the
determined colour corresponds; determining a raster per-
centage corresponding to the displayed object; determining
a brightness threshold associated with the 1dentified colour
group and the determined raster percentage of the portion of
the video content; and measuring the brightness level of the
video content.

According to a further embodiment, 1dentifying the por-
tion of the video content includes: determining a colour
associated with an object displayed in the portion of the
video content; determining a raster percentage correspond-
ing to the displayed object; determining a brightness thresh-
old associated with the determined colour and the deter-
mined raster percentage of the portion of the video content;
measuring the brightness level of the video content; deter-
mining a duration for which the portion of the video content
1s to be displayed; and determining a duration threshold
based on at least one of the determined colour, the deter-
mined raster percentage, or the measured brightness level.

According to a further embodiment, identifying the por-
tion of the video content includes: determining a colour
associated with an object displayed in the portion of the
video content; identifying a colour group to which the
determined colour corresponds; determining a raster per-
centage corresponding to the displayed object; determining
a brightness threshold associated with the identified colour
group and the determined raster percentage of the portion of
video content; measuring the brightness level of the video
content; determiming a duration for which the portion of the
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video content 1s to be displayed; and determining a duration
threshold based on at least one of the determined colour
group, the determined raster percentage, and the measured
brightness level.

According to a further embodiment, 1dentifying the por-
tion of the video content includes identifying the portion
based on the portion including display of an object having a
brightness level that meets or exceeds a threshold.

At block 406, an indicator that facilitates visual recogni-
tion of the identified portion of the video content 1s provided.

For example, reference to FIG. 1, the visual indicator 102
1s provided at the display screen 100. The location of the
visual indicator 102 coincides with the portion of the content
that 1s 1dentified.

By way of example, the indicator may be a pattern that 1s
overlaid or superimposed on top of the portion of the image
of concern, where the pattern overlay 1s shown on the
display of a capture device (e.g., a video camera).

As another example, the indicator may be directed to a
user associated with the post-production or transmission
(e.g., wireless transmission, broadcast transmission, etc.) of
HDR/WCG content. In this example, the indicator may be a
pattern overlaid or superimposed on top of the portion of the
image within a display of a video editing room.

According to a further embodiment, providing the indi-
cator includes: determining to generate the indicator for the
portion of the video content based on the measured bright-
ness level of the video content as compared to the deter-
mined brightness threshold, the determined colour, and the
determined raster percentage; and generating the indicator to
have a size suflicient to overlay the portion of the video
content.

According to a further embodiment, providing the indi-
cator includes: determining to generate the indicator for the
portion of the video content based on the measured bright-
ness level of the video content as compared to the deter-
mined brightness threshold, the determined colour group,
and the determined raster percentage; and generating the
indicator to have a size suflicient to overlay the portion of
the video content.

According to a further embodiment, providing the indi-
cator 1includes: determining to generate the indicator for the
portion of the video content based on the measured bright-
ness level of the video content as compared to the deter-
mined brightness threshold, the determined colour, the deter-
mined raster percentage, the determined duration, and the
determined duration threshold; and generating the indicator
to have a size suflicient to overlay the portion of the video
content.

According to a further embodiment, providing the indi-
cator further includes: determining to generate the indicator
tor the portion of the video content based on the measured
brightness level of the video content as compared to the
determined brightness threshold, the determined colour
group, the determined raster percentage, the determined
duration, and the determined duration threshold; and gen-
erating the indicator to have a size suilicient to overlay the
portion of the video content.

According to a further embodiment, providing the indi-
cator includes configuring a display device to display an
overlay that coincides with the identified portion of the
video content.

At block 408, a recommendation for the portion of the
video content may be generated. The recommendation 1ndi-
cates at least one adjustment to a colour, raster percentage,
brightness level, or the temporal factor associated with the
portion of the video content. The recommendation enables a
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user to adjust the portion of the video content so that the
portion 1s within acceptable video parameters and regula-
tions.

At block 410, the generated recommendation 1s provided
to the user.

In selected embodiments, features and aspects described
herein may be implemented within a computing environ-
ment 700, as shown 1 FIG. 5, which may include one or
more computer servers 701. The server 701 may be opera-
tively coupled to one or more data stores 702 (e.g., data-
bases, indexes, files, or other data structures). The server 701
may connect to a data communication network 703 includ-
ing a local area network (LAN), a wide area network (WAN)
(c.g., the Internet), a telephone network, a satellite or wire-
less communication network, or some combination of these
or similar networks.

One or more client devices 704, 705, 706, 707, 708, 709,
710 may be in communication with the server 701, and a
corresponding data store 702 via the data communication
network 703. Such client devices 704, 705, 706, 707, 708,
709, 710 may include, for example, one or more laptop
computers 707, desktop computers 704, smartphones and
mobile phones 705, tablet computers 706, televisions 708,
motion capture sensor(s) 709, camera(s) 710, or combina-
tions thereol. In operation, such client devices 704, 705, 706,
707,708,709, 710 may send and receive data or instructions
to or from the server 701 in response to user mput recerved
from user input devices or other input. In response, the
server 701 may serve data from the data store 702, alter data
within the data store 702, add data to the data store 702, or
the like, or combinations thereof.

In selected embodiments, the server 701 may transmit one
or more media files including audio and/or video content,
encoded data, generated data, and/or metadata to/from the
data store 702 from/to one or more of the client devices 704,
705, 706, 707, 708, 709, 710 via the data communication
network 703. The devices may output the audio and/or video
content from the media file using a display screen, projector,
or other display output device. In certain embodiments, the
system 700 configured in accordance with features and
aspects described herein may be configured to operate
within or support a cloud computing environment. For
example, a portion of, or all of, the data store 702 and server
701 may reside 1n a cloud server.

With reference to FIG. 6, an illustration of an example
computer 800 1s provided. One or more of the devices 704,
705, 706, 707, 708 of the system 700 may be configured as
or include such a computer 800.

In selected embodiments, the computer 800 may include
a bus 803 (or multiple buses) or other communication
mechanism, a processor 801, main memory 804, read only
memory (ROM) 805, one or more additional storage devices
806, and/or a communication interface 802, or the like or
sub-combinations thereol. Embodiments described herein
may be implemented within one or more application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), pro-
grammable logic devices (PLDs), field programmable gate
arrays (FPGAs), processors, controllers, micro-controllers,
microprocessors, other electronic units designed to perform
the functions described herein, or a selective combination
thereof. In all embodiments, the wvarious components
described herein may be implemented as a single compo-
nent, or alternatively may be implemented 1n various sepa-
rate components.

The bus 803 or other communication mechanism, includ-
ing multiple such buses or mechanisms, may support com-
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munication of information within the computer 800. The
processor 801 may be connected to the bus 803 and process
information. In selected embodiments, the processor 801
may be a specialized or dedicated microprocessor config-
ured to perform particular tasks 1n accordance with the
teatures and aspects described herein by executing machine-
readable software code defining the particular tasks. Main
memory 804 (e.g., random access memory—or RAM—or
other dynamic storage device) may be connected to the bus
803 and store information and 1nstructions to be executed by
the processor 801. Main memory 804 may also store tem-
porary variables or other intermediate information during
execution of such instructions.

ROM 805 or some other static storage device may be
connected to a bus 803 and store static information and
instructions for the processor 801. The additional storage
device 806 (e.g., a magnetic disk, optical disk, memory card,
or the like) may be connected to the bus 803. The main
memory 804, ROM 803, and the additional storage device
806 may include a non-transitory computer-readable
medium holding information, instructions, or some combi-
nation thereol—for example, structions that, when
executed by the processor 801, cause the computer 800 to
perform one or more operations of a method as described
herein. The communication interface 802 may also be con-
nected to the bus 803. A communication interface 802 may
provide or support two-way data communication between
the computer 800 and one or more external devices (e.g.,
other devices contained within the computing environment).

In selected embodiments, the computer 800 may be
connected (e.g., via the bus 803) to a display 807. The
display 807 may use any suitable mechanism to communi-
cate mformation to a user ol a computer 800. For example,
the display 807 may include or utilize a liquid crystal display
(LCD), light emitting diode (LED) display, projector, or
other display device to present information to a user of the
computer 800 1n a visual display. One or more mput devices
808 (e.g., an alphanumeric keyboard, mouse, microphone)
may be connected to the bus 803 to communicate informa-
tion and commands to the computer 800. In selected
embodiments, one 1put device 808 may provide or support
control over the positioning of a cursor to allow for selection
and execution of various objects, files, programs, and the
like provided by the computer 800 and displayed by the
display 807.

The computer 800 may be used to transmit, receive,
decode, display, etc. one or more video files. In selected
embodiments, such transmitting, receirving, decoding, and
displaying may be in response to the processor 801 execut-
Ing one or more sequences ol one or more instructions
contained in main memory 804. Such instructions may be
read into main memory 804 from another non-transitory
computer-readable medium (e.g., a storage device).

Execution of sequences of mstructions contained 1n main
memory 804 may cause the processor 801 to perform one or
more of the procedures or steps described herein. In selected
embodiments, one or more processors 1n a multi-processing
arrangement may also be employed to execute sequences of
instructions contained 1 main memory 804. Alternatively,
or 1n addition thereto, firmware may be used 1n place of, or
in connection with, software 1nstructions to implement pro-
cedures or steps 1n accordance with the features and aspects
described herein. Thus, embodiments 1n accordance with
teatures and aspects described herein may not be limited to
any specific combination of hardware circuitry and software.

Non-transitory computer readable medium may refer to
any medium that participates in holding instructions for
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execution by the processor 801, or that stores data for
processing by a computer, and include all computer-readable
media, with the sole exception being a transitory, propagat-
ing signal. Such a non-transitory computer readable medium
may 1nclude, but 1s not lmmited to, non-volatile media,
volatile media, and temporary storage media (e.g., cache
memory). Non-volatile media may include optical or mag-
netic disks, such as an additional storage device. Volatile
media may include dynamic memory, such as main memory.
Common forms of non-transitory computer-readable media
may include, for example, a hard disk, a floppy disk,
magnetic tape, or any other magnetic medium, a CD-ROM,
DVD, Blu-ray or other optical medium, RAM, PROM.,
EPROM, FLASH-EPROM, any other memory card, chip, or
cartridge, or any other memory medium from which a
computer can read.

In selected embodiments, the communication interface
802 may provide or support external, two-way data com-
munication to or via a network link. For example, the
communication interface 802 may be a wireless network
interface controller or a cellular radio providing a data
communication network connection. Alternatively, the com-
munication interface 802 may include a LAN card providing
a data communication connection to a compatible LAN. In
any such embodiment, the communication interface 802
may send and receive electrical, electromagnetic, or optical
signals conveying information.

A network link may provide data communication through
one or more networks to other data devices (e.g., client
devices as shown 1n the computing environment 700). For
example, a network link may provide a connection through
a local network of a host computer or to data equipment
operated by an Internet Service Provider (ISP). An ISP may,
in turn, provide data communication services through the
Internet. Accordingly, a computer 800 may send and receive
commands, data, or combinations thereof, including pro-
gram code, through one or more networks, a network link,
and communication interface 802. Thus, the computer 800
may interface or otherwise communicate with a remote
server (e.g., server 701), or some combination thereof.

The various devices, modules, terminals, and the like
described herein may be implemented on a computer by
execution of software comprising machine instructions read
from computer-readable medium, as discussed above. In
certain embodiments, several hardware aspects may be
implemented using a single computer; 1 other embodi-
ments, multiple computers, input/output systems and hard-
ware may be used to implement the system.

For a software implementation, certain embodiments
described herein may be implemented with separate sofit-
ware modules, such as procedures and functions, each of
which performs one or more of the functions and operations
described herein. The software codes can be implemented
with a software application written 1n any suitable program-
ming language and may be stored in memory and executed
by a controller or processor.

The foregoing described embodiments and features are
merely exemplary and are not to be construed as limiting the
present invention. The present teachings can be readily
applied to other types of apparatuses and processes. The
description of such embodiments i1s mntended to be 1llustra-
tive, and not to limit the scope of the claims. Many alter-
natives, modifications, and variations will be apparent to
those skilled 1n the art.

What 1s claimed 1s:

1. A method for processing video content, the method
comprising;
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receiving the video content;
identifying a portion of the video content based on one or
more of a plurality of factors; and
providing an indicator that facilitates visual recognition of
the 1dentified portion of the video content,
wherein 1dentitying the portion of the video content
COmMprises:
determining a colour associated with an object dis-
played in the portion of the video content;
determining a raster percentage corresponding to the
displayed object;
determining a brightness threshold associated with the
determined colour and with the determined raster
percentage of the portion of the video content; and
measuring a brightness level of the video content, and
wherein providing the indicator comprises:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as compared to the deter-
mined brightness threshold, the determined colour,
and the determined raster percentage; and
generating the indicator to have a size su
overlay the portion of the video content.
2. The method of claim 1,
wherein 1dentitying the portion of the video content
further comprises:
identifying a colour group to which the determined
colour corresponds; and
determining a second brightness threshold associated
with the identified colour group and the determined
raster percentage of the portion of the video content,
wherein providing the indicator further comprises:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as further compared to the
determined second brightness threshold, the deter-
mined colour group, and the determined raster per-
centage.
3. The method of claim 1,
wherein 1dentitying the portion of the video content
further comprises:
determining a duration for which the portion of the
video content 1s to be displayed; and
determining a duration threshold based on at least one
of the determined colour, the determined raster per-
centage, or the measured brightness level, and
wherein providing the indicator further comprises:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as further compared to the
determined brightness threshold, the determined
colour, the determined raster percentage, the deter-
mined duration, and the determined duration thresh-
old.
4. The method of claim 1,

wherein i1dentifying the portion of the video content

further comprises:

identifying a colour group to which the determined
colour corresponds;

determining a second brightness threshold associated
with the 1dentified colour group and the determined
raster percentage of the portion of video content;

determining a duration for which the portion of the
video content 1s to be displayed; and
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determining a duration threshold based on at least one
of the determined colour group, the determined
raster percentage, and the measured brightness level,
and
wherein providing the indicator further comprises:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as further compared to the
determined second brightness threshold, the deter-
mined colour group, the determined raster percent-
age, the determined duration, and the determined
duration threshold.
5. The method of claim 1, wherein the video content

comprises High Dynamic Range (HDR) and Wide Colour
Gamut (WCG) video content.

6. The method of claim 1, wherein 1dentifying the portion

of the video content further comprises 1dentifying the por-
tion based on an area of the video content having an area
brightness level that meets or exceeds a threshold.

7. The method of claim 1, wherein providing the indicator

turther comprises configuring a display device to display an
overlay that coincides with the identified portion of the
video content.

8. The method of claim 1, further comprising:

generating a recommendation for the portion of the video
content, the recommendation indicating at least one of
a colour adjustment, a raster percentage adjustment, a
brightness level adjustment, or a temporal factor adjust-
ment associated with the portion of the video content,
wherein the recommendation enables a user to adjust
the portion of the video content so that the portion 1s
within acceptable video parameters and regulations;
and

providing the generated recommendation to the user.

9. The method of claim 1, wherein determining the raster

percentage corresponding to the displayed object comprises
determining the raster percentage to be less than 100%.

10. A system for facilitating processing of video content,

the system comprising one or more processors configured to:

recei1ve the video content;
identifty a portion of the video content based on one or
more of a plurality of factors; and
provide an indicator that facilitates visual recognition of
the 1dentified portion of the video content,
wherein the one or more processors are further configured
to 1dentily the portion of the video content by:
determining a colour associated with an object dis-
played 1n the portion of the video content;
determining a raster percentage corresponding to the
displayed object;
determining a brightness threshold associated with the
determined colour and the determined raster percent-
age of the portion of the video content; and
measuring a brightness level of the video content, and
wherein the one or more processors are further configured
to provide the indicator by:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as compared to the deter-
mined brightness threshold, the determined colour,
and the determined raster percentage; and
generating the indicator to have a size su
overlay the portion of the video content.
11. The system of claim 10,
wherein the one or more processors are further configured
to 1dentify the portion of the video content further by:
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identifying a colour group to which the determined
colour corresponds; and
determining a second brightness threshold associated
with the identified colour group and the determined
raster percentage of the portion of the video content,
and
wherein the one or more processors are further configured
to provide the indicator further by:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as further compared to the
determined second brightness threshold, the deter-
mined colour group, and the determined raster per-
centage.
12. The system of claim 10,
wherein the one or more processors are further configured
to 1dentify the portion of the video content further by:
determining a duration for which the portion of the
video content 1s to be displayed; and
determining a duration threshold based on at least one
of the determined colour, the determined raster per-
centage, or the measured brightness level, and
wherein the one or more processors are further configured
to provide the indicator further by:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as further compared to the
determined brightness threshold, the determined
colour, the determined raster percentage, the deter-
mined duration, and the determined duration thresh-
old.
13. The system of claim 10,
wherein the one or more processors are further configured
to 1dentify the portion of the video content further by:
identifying a colour group to which the determined
colour corresponds;
determining a second brightness threshold associated
with the 1dentified colour group and the determined
raster percentage of the portion of video content;
determining a duration for which the portion of the
video content 1s to be displayed; and
determining a duration threshold based on at least one
of the determined colour group, the determined
raster percentage, and the measured brightness level,
and
wherein the one or more processors are further configured
to provide the indicator further by:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as further compared to the
determined second brightness threshold, the deter-
mined colour group, the determined raster percent-
age, the determined duration, and the determined
duration threshold.
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14. The system of claim 10, wherein the video content

comprises High Dynamic Range (HDR) and Wide Colour
Gamut (WCG) video content.

15. The system of claim 10, wherein the one or more

processors are further configured to 1dentify the portion of
the video content further by identifying the portion based on
an area ol the video content having an area brightness level
that meets or exceeds a threshold.

16. The system of claim 10, wherein the one or more

processors are further configured to provide the indicator
turther by configuring a display device to display an overlay
that coincides with the identified portion of the video
content.

17. The system of claim 10, wherein the one or more

processors are further configured to:

generate a recommendation for the portion of the video
content, the recommendation 1indicating at least one of
a colour adjustment, a raster percentage adjustment, a
brightness level adjustment, or a temporal factor adjust-
ment associated with the portion of the video content,
wherein the recommendation enables a user to adjust
the portion of the video content so that the portion 1s
within acceptable video parameters and regulations;

and
provide the generated recommendation to the user.

18. A machine-readable non-transitory medium having

stored thereon machine-executable instructions for process-
ing video content, the mstructions comprising:

recerving the video content;
identifying a portion of the video content based on one or
more of a plurality of factors; and
providing an indicator that facilitates visual recognition of
the 1dentified portion of the video content,
wherein i1dentifying the portion of the video content
COMPrises:
determining a colour associated with an object dis-
played 1n the portion of the video content;
determining a raster percentage corresponding to the
displayed object;
determining a brightness threshold associated with the
determined colour and with the determined raster
percentage of the portion of the video content; and
measuring a brightness level of the video content, and
wherein providing the indicator comprises:
determining to generate the indicator for the portion of
the video content based on the measured brightness
level of the video content as compared to the deter-
mined brightness threshold, the determined colour,
and the determined raster percentage; and
generating the indicator to have a size su
overlay the portion of the video content.
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